Summary This paper is concerned with a semi-infinite interfacial crack between two bonded dissimilar elastic strips with equal thickness. Solutions for the complex stress intensity factor (SIF) and energy release rate (ERR) are obtained in closed form under in-plane deformations. During the procedure, the mixed boundary-value problem is reduced by means of the conformal mapping technique to the standard Riemann-Hilbert problem. In some limiting cases, the present solutions can cover the results found in literature.
Introduction
Early investigations in the area of interfacial fracture focused mainly on studying the characteristics of asymptotic fields near the crack tip and finding the SIF and ERR of interfacial cracks between two bonded dissimilar half-planes, [1] [2] [3] [4] [5] [6] . However, interfacial cracks occurring in engineering structures, such as composite laminates and adhesive joints, often bear the crack length comparable to the structure dimensions. In order to evaluate the interaction of structure boundaries and cracks, it is natural to introduce structure dimensions into the crack model. One of the typical crack models discussed by investigators is concerned with a semi-infinite interfacial crack between two bonded dissimilar strips. Its anti-plane case is mathematically equivalent to that of a semi-infinite crack in a homogenous elastic strip, which was solved by Rice, [7] , using the method of the J-integral; later, in paper [8], the Wiener-Hopf technique was used, and recently the method of dual integral equations was applied in [9] . In the case of in-plane deformations, a number of researchers contributed significantly to this subject, mainly based on the elementary beam theory. Recent refined work on the basis of the J-integral and asymptotic fields near the crack tip was presented in [10, 11] , [12] and [13] , where a series of analytic solutions involving various crack configurations has been provided.
To the authors' knowledge, no closed-form solution for the in-plane case has yet been obtained. In this paper, we consider a semi-infinite interfacial crack between two bonded dissimilar elastic strips under in-plane deformations. By using the conformal mapping technique, the present mixed boundary-value problem is reduced to the standard RiemannHilbert problem, which is then solved explicitly. Furthermore, the SIFs of some special cases with a semi-infinite crack between two bonded dissimilar half-planes or in a homogeneous strip can be extracted as the limiting cases of the strip dimensions and elastic properties, respectively.
Statement of the problem
Consider a material with elastic properties E 1 and m 1 which occupies the upper strip, 0 < y < H, and a material with elastic properties E 2 and m 2 which occupies the lower strip, ÀH < y < 0. The two materials are bonded along straight-line segments of the x-axis as shown in Fig. 1a . In the following, all quantities such as the elastic constants, stresses, and so on, relating to the regions 0 < y < H and ÀH < y < 0 will be marked with subscripts 1 and 2, respectively.
Without loss of the generality, we assume the crack surfaces under the action of selfequilibrated forces, the normal traction pðxÞ and shear traction qðxÞ. The boundary conditions and the stress/displacement continuity along the interface of the bonded strips may be expressed as
We will derive the solution by reducing this mixed boundary-value problem into a kind of Riemann-Hilbert problem, which has been discussed extensively by 
where C ¼ l 1 =l 2 , j j ¼ 3 À 4m j for plane strain and ð3 À m j Þ=ð1 þ m j Þ for plane stress, l j ð j ¼ 1; 2Þ is the material shear modulus, and m j ð j ¼ 1; 2Þ is the Poisson's ratio. The physically admissible values of a and b are restricted to a parallelogram enclosed by a ¼ AE1 and a À 4b ¼ AE1 in the ða; bÞ-plane, and the two parameters measure the elastic dissimilarity of two materials in the sense that both vanish when the dissimilarity does. There are two other bimaterial parameters, R, the stiffness, and e, the oscillatory index, relating to a and b, respectively, by
Fig. 1a, b. A semi-infinite interfacial crack in a bimaterial system: a two bonded dissimilar strips, b two bonded dissimilar half-planes
